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(2j A device for use in connecting optical fibre cables. 



© To connect optica! f :tre cables to a terminal, the 
cable is provided with ar end fitting 52 by which it 
car be connected to the terminal 14. The end fitting 
includes a nut 18 whicn makes the connection with 
the terminal. A connection device 22, 24, 26 is fitted 



over the cable and has a head 22 whicn fits over the 
nut, a flexible sheath 24 and a grip portion 26 
connected to the head by the sheath so that the 
head is rotated when the grp portion is turned. 



eg 
< 

CO 



50 




.16 



12> 



M 



3 



CD 
CD 
CO 



Cl 
LU 




■26 



Fig. 1 



1 



wwmrrms 



A Device for use in Connecting Optical Fibre Cables 



This invention relates to a device for use in 
connecting optical f:bre cables, to the combination 
of an optical *ibre cabie with a connection device, 
and to an optical fibre terminal plate arrangement. 

Optjcal fibres as used n optica, communica- 
ticns applications are normally protected by a ca- 
ble sheath to prevent damage to the delicate fibre 
itself. Lengths of optica) cable have to be con- 
nected to optical transmitters and receivers and 
also end to erd to proviae continuous optical paths 
between the transmitters and receivers. It is impor- 
tant that these connections oe accurately and con- 
sistently made in order to ensure tha: a proper 
transmission patn is achieved and iiicii ;he fibre \s 
net damaged. 

Conventionally, optical cables are provided at 
their ends with connecters which have threaded 
terminal fittings by which the cable is connected to 
a corresponding connecter or other interface, for 
exampie on a patch panel where there may be 
terminals for a number of such cables. Where there 
is a high density of cables connected to a patch 
pane:, it can be quite dfficult to connect or dis- 
connect a particular cable cecause the accessibility 
of the corresponding terminal is hindered by all the 
other cables. 

According to the invention, there is proviced a 
device ; or use in connecting optical fibre cables, 
the device comprising a read adapted to be moun- 
ted on 3 terminal end cf an ootical fibre cable, a 
flexible sheath extending axially from the heac and 
adapted to surround the cable and a grip portion 
connected to the heac by the sheath so that rota- 
tion of the grip porttcn is transmitted tnrough the 
sheath to the nead. 

The heac may be directly mounted on the 
cable, possiDiy oy being moulded integrally with 
the cabie outer sheil cr ma/ engage with a sepa- 
rate terminal- fitting a'-^an, secured to the cable 
end. 

The use of such a device, which can be per- 
manently mounted on the end of an optical cable, 
allows the nut on the end of the cable to be 
tightened onto ar apprccnate terminal oy rotating 
the enp portion which is axially spaced away from 



only type of engagement possibe between the 
cable and the terminal. 

As well as transmitting the torque from the grip 
oortion to the head, the sheath may be constructed 

5 so that its bend radius is limited. This will prevent 
:he optical cable being bent at too sharp an angle 
close to the connector. The sheath is preferably a 
olastics moulding, and it is preferred to construct 
the sheath so that it has a smooth continuous inner 

70 race and is substantially mextens'bie m an axial 
direction. Preferably the sheath is constructed so 
that the minimum bend radius of the sheath is 
35mm. 

The device p r e'e r ably incorporates a ratchet 

15 mechanism between the grip portion and the head. 
In a preferred embodiment, the ratchet mechanism 
■s accommodated m the grip portion and deter- 
mines the maximum torque /vhich car be applied 
through the grip portion to the head Alternatively 

20 nowever the ratchet mechanism could be noused 
in the head. The ratchet mechanism is preferably 
constructed so that the torque which can be ap- 
plied on tightening is limited, but tne torque which 
can be applied on untigntening is no: limited. 

25 The grip portion preferably surounds the ca- 

ble, when in use, and has a radiused distant end or 
a tapered flexible tail through which the cabie 
leaves the tool anc which helps to prevent the 
cable being bent through too large an angle 

30 Because the end terminal fittings or. optica) 

cables will often be applied to the cables m a 
factory, the devices set forth above may be fitted 
on the cables before the cable is terminated 

Accordingly, the invention extends to an optical 

35 cabie having a terminal end, a f ; e<ibe sneath ex- 
tending axially from the head arc adaoted to sur- 
round the cable, and a grip pernor, connected tc 
the head by the sheath sc that rotatcr of the gnc 
portion is transmitted through the sneath \o me 

40 head. 

The cabie may have an optica: fibre cab>e 
connector mounted at its termma ere the connec- 
tor having a nut for connect on to a terminal and 
the head, the sheath and the gnc pet cr then form 
45 a connection device fitted over the cabie. witr, the 
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tne rut. T^e nut may ~s*e a hexago~ *erm c' any 
oner external snape that can oe graced For ex- 
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should net impinge. However because the device 
of the invention allows connection o ; a cable to the 
terminal along a non-straight path, the connection 
can be properly mace despite tne presence of a 
shield. 

The invention will new oe further described, by 
way of example, with reference to tne accompany- 
ing drawings, in which. 

Figure 1 shows an optical fibre cable termi- 
nal; 

Figure 2 is a perspective view of a device in 
accordance with the invention, fitted on a cable; 

Figure 3 is a cress section through one end 
of a connection device in accordance with the 
invention, at a considerably !arge r scale than that of 
Figure 1 : 

Firure 4 is a cress section through the other 
enc of a connection cevice; 

Figure 5 is an exploded view cf the end of 
the device shown, n Figure 4; 

Figure 6 is a section through part of the 
deuce cf Figure 5 on the line VI-VI; 

Figure 7 is a view similar to Figure 3, but 
shewing an alternative embodiment; 

Figure 8 is a cross section through a third 
form of connection device in accordance with the 
■nvention; and 

Figure 9 is a~ exploced view of the grip 
oortion o : the device of Figure 7; and 

Figure 10 is a view similar to Figure 1 but 
showing an alternative terminal a'rangement. 

Figure 1 s n ows a first optical cable 10 and a 
second optica cable 12 connected to ODposite 
ends of a terminal M on a patch panel 16. Each 
cable 10 12 has a connector 52. 54 which ends in 
a nut 18, 20 ana these nuts are screwed onto 
corresponding threaded bosses on the terminal 14. 

Each cable has a core in the form of an optical 
fibre which forms a transmission path for optical 
communications signals. This fibre is protected by 
a cacie sreatn. r a manrer which is already 
known 

In order :c make a connection between the 
optical fibre caoe 10 anc a terminal 14, it is 
necessary to screw tne nut 18 onto a threaced part 
of the terminal, and to tighter the nut with the 
specified tcque 

Conventionally the r.Lt 13 rias Deen tightened 
- a -H ~. k v , jse r f a scanner However it 



23 is constructed so that it can oe gnoped by the 
fingers and rotated, ~ne flexible sheatn 24 is con- 
structed so that whilst it can flex, it also transmits 
torque frcm the grio portion 26 to the head 22. 
5 v\he'e the torque is aoplied to the nut to tighten the 
nut on the thread 14. 

Details of the construction of the device will be 
snown in the remaining Figures. 

Figure 2 shows the heac 22 and the flexible 
w sneath 24 on a larger scale. It will be seen that the 
head accommodates the whole of the cable con- 
nector 52,54 along with the nut 18 which is retained 
at the end of the connector 

The flexible sheath 24 nas a smooth inner 
is surface and has its outer surface formec with cir- 
cumferential grooves. These allow the sheath to 
flex, but the flexing is limited by the opposite 
edges of the grooves coming into cuniaci with one 
another on the inside of the bend, as shown in 
20 Figure 2. This type of flexible sneath construction 
therefore crevices a limit on the amount cf bending 
which can take piace, provides a smooth inner 
surface in contact with the optica! cabe and is not 
extensible or contractabie in the axial direction. The 
25 sheath will also transmit torque from the grip oor- 
tion 26 to the heac 22. It is to be notec however 
that the particular sheath construction shown in 
Figures 2. 3, 4 and 6 is omy one example of a 
particular type of sneath construction, and other 
3c f exible sheath forms may be used. It is however 
preferred that they snould be constructed so as to 
limit the bending radius, because optical fibres 
themselves are suDiect to a minimum bencing ra- 
dius to which they can be subjected without danr- 
35 age. If the bending radius of the sneath is greater 
than the minimum oendmg radius of the fibre ca- 
ble, then that part of the fibre cable adjacent to the 
connector and witnm the sheath cannot be damag- 
ec by benomg. 
4C Figure 4 is an exoloded view of the outer end 

of the aevice with the components of the grip 
oonon seoarated from one another. The first pant 
z' tne grio cort.cn s moulded m one oiece with tne 
sneath 24 and comprises a central tuoe 28 cn 
J5 which flexible, radially extending wings 30 are 
formed. These wings can oe seen m Figure 5. and 
are constructed of a plastics material such that the 
w-ras can flex in a c rcumferennai direction 

Tne second part of the grip portion is a bocy 
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Q- the arrows on section line V-V) so that the 
oDening 34 of :he bodv 32 can be passed over 
then? until it clicks into a receiving groove 40. The 
wings 30 then spring back to engage with the 
splines 38. To complete the assembly, an end cap 
42 is fitted in the opening 36 and has a bell mouth 
44 through which the cable exits, the curvature of 
the beli mouth being ntended to prevent the cable 
being bent sharply. The end cap is held in place 
by engagement between a circumferential rib 48 
and a retaining groove 50 on the boay. Alter- 
natively the cap could be neid in place by adhe- 
sive. 

The assembled grip portion is shown in Figure 
3 When the outer bccy 32 is rotated in a clockwise 
circumferential direction (as viewed in the direction 
of the arrows on section tine V-V), it will rotate 
freely until the splines 38 come into contact with 
the wings 30. Further rotation of the boay will 
rotate the central tube 28, the sheath 24 and the 
head 22 until the torcue applied to the outer body 
resulting from the resistance of the nut 18 to further 
tightening is sufficiently great to overcome the re- 
silience of the wings 30. At this point the wings wil 
flex, the splines 32 wi I jump over the wings and no 
greater torque car be transmitted. This therefore 
limits the torque which can be applied when tight- 
ening the nut 18. 

The leve; at whicn the :orque is limited can be 
determned by the relative dimensions of the wings 
30 and the soiines 38 and ay the material and the 
construction of the wings 30. For example, the axial 
length of -he splines 38 could be changed so that 
they engage with onl> seme, rather than with all of 
the wings 30. and in this way suostantially the 
same mouldings couic be used to produce grip 
portions which have d fferent torque limits. 

When the outer t-cdy 32 s rotated ir an anti- 
ciocKwise circumferential direction fas viewed ir 
the direction of the arrows on section line V-V), it 
will rotate rreeiy unr! the splines 38 come intc 
contact with the w-rgs 3C. Due to the previous 
clockwise dercrmaucr o* tne *mgs at the time of 
assembly, the splines will now ergage with the 
ends of the wings and the wings cannot deform 
furtner therefore locking the ratcnet and enabling a 
h-gh torque to be appliec to the nut id to release 
the nut from :he terminal 14. 

"'Cure 6 is 3 view ve r v similar to Figure 2 but 



where the head, sheath and centre of the grip 
portion are ai< made as a single plasties mouiamg. 
In this case the grip portion 126 has an internal 
ratchet mechanism controlled by a coil spring 150 
5 which l:mits the torque appliec from, the grip por- 
tion to the sheath. The spring 150 urges a spider 
152 against a ramced sleeve 154 arc when the 
preset toraue is reached, the spring 150 is com- 
pressed and the cams 156 on the spider 152 ride 
?o up the ramps or the sleeve 154 to prevent further 
torque oemg transferred. Tne cams 156 slide in 
slots 158 on the inside of a sleeve 1 32 to transmit 
the torque from the sleeve :c the spider 

It will be seen that the ramps or the sleeve 154 
75 have different angtes of irc:maticr m opposite di- 
rections so that whilst torcue is imited m the 
screwing up direction, a mucr. higher torque can be 
applied m the unscrewng direction. 

The grip portion assemoiy :s completed by a 
20 cap 142 which retains the cable guice 148. 

Although the embodiments shown include the 
torque limiting mechanism m the grip portion it is 
not essential that the mechanism be seated there. 
It is also possible that the torque .imting mecha- 
25 nism could be located m the head, immediately 
adjacent to the nut 18. 46 which is to be rotated. 

Normally a devce as described *ii! be located 
at each end of each optical cable during manufac- 
ture of the cabie. and will remain fitted on the cable 
30 at all times. 

The use of this device ensures that optical fibre 
cables car be property connected to terminals on 
patch panels or elsewhere without damaging the 
cable and wnilst ensurng that the cao e is correctly 
35 tightened. If aesireo the body of the grip portion 
could be colour ccaed to provide a quick and easy 
identification of tne preset torque limit. 

The fact that the nut on the eno of the cable 
can be tightened remoter a:sc ^as additional 
40 benefits. It is desi'abie to be at e to shield the 
straight-'ine path leading from ar unconnected op- 
tical term.:"a; tc present somebod/ ^aoye^entiy 
:oGKing along the optical path T^s ;:ud itad to 
eye damage if there is ar. optical signal oemg 
4t passed alcng that path II the cabie connectors are 
fitted with devices as described here then a shiefd 
60 (sncA'n ir. F-g-j'e i > can ce placed or the line cf 
tne optica: path and a cac:e oar he •■grter.ed from 
a position offset hem the optica oath In order to 



gr.p. — . 125 Or ;rv e r, .cJ ^' gr !fc . puCiuf 

opposite to tne sheath 124 s a fiexipie caole guide 
148 In this embodiment, the read 122 sheath 12^ 
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The device nay a sc incorporate a contrcilea 
access facility whereby the device will only trans- 
mit unlocking toraue if a control key is oresent, ard 
this feature can oe used to prevent unauthorised 
removal of cables. 

Additionally, m olace of the shielding 60 66. 
the device may be constructed so that when it is 
disconnected from a terminal a shutter drops 
across the light transmission path and is automati- 
cally .ifted when the cacie with the device is reat- 
tached to a terminal 14 

Although the description above relates *o 
threaded nuts and terminals, the tool can equal y 
be used if other types of connection are used, for 
example a bayonet connection, or a push-in con- 
nection 

Claims 

1. A device fcr use r, connecting ootical fibre 
caoles (10), the oevice comprising a head (22) 
adapted to be mounted on a termiral end of an 
optical fibre cable, a flexible sheatn (24) extending 
axially from the head (22) and adapted to surround 
the cable (10), and a gric oortion (26) connected to 
the head by the sheath so that rotation of the gr:p 
potion is transmitted tnrough the sheath to the 
head. 

2 A device as claimed in Claim 1, wherein the 
head (22) is directiy mounted on the cabie (10). 

3 A device as claimed in Claim 1, wherein the 
head (22) engages with a separate terminal fitting, 
incluamc a nut M8V a ready secured to the caole 
end. 

4. A device as claimed in Claim 3, wherein the 
head (22) is adaoted to slide over the nut (18) to 
grip the nut. 

5 A device as claimed in Claim 3 or Claim 4, 
wherein the head (22) is adpted to slide over a nut 
(18) which has a n e>ag:r ; orm. 

5 A device as c;a,rr ed >n Claim 3, wnerem. the 
nead (22) ■.$ acpatec tc : »t over a knurled cytmcncal 
nu: (46). 

7 A device as claimed in any preceding claim, 
wherein the sneath (24, is constructed so that its 
bend radius is limited. 

8 A device as claimed in Claim 7, wherein the 
s^eatn (24« is constructed so that the minimum 



:re rEtchet mechan:sm is accommodated in the 
grip portior (26) and determines the maximum 
toraue wnicn can be applied through the grip por- 
tior (26) to (he head (22). 
5 12. A device as claimed in Claim 10, where ; n 

me ratchet mechanism is housed in the head (22). 

13. A device as claimed in any cne of Claims 
10 tc 12, wherein the ratchet mechanism is con- 
structed so that the torcue which can be applied on 

m tigrtenng is limited, but the torque which can be 
apclied on untightenmg is not limited. 

14. A device as claimed in any preceding 
claim, wherein the grip portion (26) surrounds the 
cable (10), when in use, and has a radiused distant 

75 en c (44) through which the cable leaves the device 
anc which nebs to prevent the cable being bent 
through too large an angle. 

15. An optical cable (10) having a terminal end 
and a head (22) mountec on the terminal end, a 

20 flexible sheath (24) extending axially from the head 
anc adapted to surround the cable, and a grip 
portion (26) connected to the head by the sheath 
so that rotation of the grip portion (26) is transmit- 
ted through the sheath (24) tc the head (22). 

25 16. An optica! cable as claimed in Claim 15, 

wherein the cable has an optica! fibre cable con- 
nector (52) mounted at its terminal end, the con- 
nector has a rut (18) for connection to a terminal, 
and the head (22), the sheath (24) and the grip 

30 oortion (26) form a connection device fitted over 
the cable, with the head (22) receiving the nut in a 
manner such that torque can be transmitted from 
the head to the nut. 

17. An optical cable as claimed in Claim 16, 

35 therein the connection device (22, 24, 26) is as 
claimed in any one of Claims 1 to 14. 
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0 A device for use in connecting optical fibre cables. 

0 To connect optical fibre cables to a terminal, the 
cable is provided with an end fitting 52 by which it 
can be connected to the terminal 14. The end fitting 
includes a nut 18 which makes the connection with 
the terminal. A connection device 22, 24, 26 is fitted 



over the cable and has a head 22 which fits over the 
nut, a flexible sheath 24 and a grip portion 26 
connected to the head by the sheath so that the 
head is rotated when the grip portion is turned 
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